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Abstract

Ensemble learning is widely used to solve complex tasks by learning different individual learners,
using their respective generalization capabilities to obtain strong learners to solve problems. BPL
decoding algorithm and WBP decoding algorithm are the two main optimization algorithms of BP
decoding algorithm, and both optimization algorithms have different advantages. Based on this, a
BP decoding algorithm based on ensemble learning is proposed, which obtains better decoding
performance by virtue of the advantages of ensemble learning. By training multiple sets of WBP
decoders with different weight parameters, and combining them into a new decoder similar to the
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BPL decoding algorithm, the weight parameters of the decoder are obtained from offline training.
Simulation results show that the decoding algorithm can achieve similar decoding performance as
the BPL decoding algorithm, and has lower computational complexity and fewer iterations.
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Figure 1. Polarization code BP decoding algorithm minimum computing unit
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Figure 2. The arrangement of the two factor plots of polarization codes with a length of 8
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Figure 3. The correspondence between different factor plots of polarization codes with a length of 8
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Figure 4. Flow chart of polarized code BPL decodmg algorithm based on the generation matrix early stop mechanism
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Figure 5. The BP decoding factor plot is transformed into an NN network with weights
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Figure 6. Performance comparison between WBP and BP decoding algorithms
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Figure 7. Schematic diagram of E-WBP decoding algorithm
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X EAIREE LLR, = {L,,L,, -, L} » FBIRGEE IR THE G, MR XA a AT
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Table 1. WBP decoder training parameters
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PN TR SRR R
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e it LA 786,000
(RIS N ={256,512}
2 K=1/2
BP KL T=6

N T AHEARSCHT IR AL RS MRS, SHZEVEEAR RIS K AS B N AT 05 B, B el ALK
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WBP #1525, WBP FLa3f 5511 L =4 (1) BPL RS2 A0, HMHBET WBP & B iRig =
] E-WBP W HAHLT BPL R PERE. & 9 MIRXHEK N =526, K =256 KIHRALIDIY 4 Fhiehd 5
W, ATLLE H E-WBP RIS AVE A 75 BPL MR SRS, AT FER =107 I, #
TPERE A 0.3 Db (91925 . B — 5T, (E4EM BP RS4RI BPL %, ARt E RIS,
JERA, 1T E-WBP FERSSE BS 2R I 25 75 B TH RS A FE AN 23 ) o5 F /D, DATE /D Rk AR OIS 5
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DOI: 10.12677/sea.2023.122036 363 B TR R


https://doi.org/10.12677/sea.2023.122036

R

10°

107!

FER

10

3| |—®—BPiter=6
107 F| & BPL L=4

—#— WBP(DNN) iter=6
—5—E-WBP(DNN) iter=6

107
1 1.5 2 25 3 35 4

E /N, (dB)

Figure 8. Comparison of FER performance of four decoder algorithms for polarized codes (256, 128)
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Figure 9. Comparison of FER performance of four decoder algorithms for polarized codes (512, 256)
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